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1 
This invention relates to an improvement in a 
thermostat with ïrictional snap action using the 
principle that static friction is greater than mov- 
ing ïriction. ! have discovered that in applying 
friction batween the moving contact and the fixed t; 
cotact of a er.cep type thermostat the inembers 
oî the friction couple must, in the direction of 
motion of the moving contact, be substantially 
iïnmovab!e or lïxed with respect tò their respec- 
tir2 contacts That is, the friction member at- I 
t.ch,2d, directly or indirectly, fo the moing con- 
tact must bave no motion with respect fo the 
moving contact in the direction of motion of the 
ïnoing..contact. Likewise, the friction member 
attachel, d]rectly or i.ndirectly, fo the fixed con- If; 
tact must have no motion with respect to the 
fixed contact .in the direction of motion of the 
moving contact. Th result.is that no motion 
occurs between the contacts with0ut .motion be- 
twecn the friction couple. 20 
In order that there shall be bearing pressure 
betwen te friction couple, etasticity is provided 
by one or both members of the couple but hot in 
the direction of motion of the moving contact. 
T,ere are several forms o friction couples in my '35 
invention with the common feature that in the 
diï¢2tion of motion of the movi-ng contact both 
are subst,ntiaty fixed to their Çspective con- 
tact,]. One îomn of my invention uses bimetal for 
the moving element or thermal motor which I 0 
wi]l lse to describe my applicatiòn of static ad 
moviu friction. This bimetal normally moves 
directly in proportion to the chane in ambrent 
e._].,l«»ue. In tlermal cmtrol the motion is 
normal!y microscopic. The .separation and join- 
in of contacts is accompanied with dest:ructive 
sparking and any mechanical vibratiòn-makes it 
woïse. The contacts weld to .cause overheating 
and they weaï out by evaporation to cause loss 
of setting. 
In nîy thermostat with increase of temperature 
the contacts cannot separate until the flexible bi- 
metal bas built up a xarping force greater than 
the static force of the friction couple. Then the 
cont cts separate snddenly and relatively widely. 
They con.tique to separate until the diminishing 
warping force is exceeded by the force of rnoving 
friction, when they would normatly .corne to rest. 
.But if due to tbe current load a. spark occurs. 
theïe may be backlash of the .moving contact 
which -ay cause momentaxy closure and further 
destructive sparking. To conlpensate fol" the ex- 
plosive force of the spark, I provide means to in, 
crease the moving friction force to bring the con- 
tact to test without backlash. 
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2 
Figure 1 shows .a smple form of my friction 
thermostat with temperatureadjustment. 
Figure 2 is-a detail view of the friction couple 
used in Figure 1. 
Figuï 3 shows a modified foïm of tuf thermo- 
stat with an L-shaped bimetal etement. 
Figure 4A shows another modified form of my 
thermostat with side friction and .using the edge- 
on etasticity of the bimetal for friction. 
Fig. 4B is an end view of the structure illus- 
:trated in Figure 4A, without the terminats and 
showina-the friction couple and adjustment. 
Fig. SA is a plan view of a modilïed construction 
oÏ the movable contact: 
Fig. 5B is ,n end view of the structure shown 
in Fig. SA. 
Fig. 6 shows an application to a crystal oven 
of two thermostats of the type shown in Fig. 1. 
Fig. 7 shows stil] another modified form of the 
invention. 
In Figure t on an insulated base  is monted 
a support P. with a bimetal strip  attached. A 
contact  c,rried by the bimetal strip touches s, 
fixed contact ' which screws into a bracket  
mo]]nted on the base . Terminals  ,nd 8.con- 
nectto a thermal control circuit of a heater  
and curre].t terminal . Fixed into thebase  
is  friction wire  which presses against the 
ti I atthe free end of the bimetal to form a 
fricf.ion couple. The friction wire  is at an 
acute ngle to the bimeta] strip  so that moving 
friction] pressante increases and compensates îor 
the explosive ïorce of sparkinF a the contacts  
:nd 5 open. This friction couple is shown in 
Fig.re2 in solid lines for the contacts-closed 
position o friction, wire | and.friction tip |. 
and in dotted Iïnes after the contacts  and  
open. The elastic wire   is pushed intoits dotted 
tine position to increae the frictional pressure 
as the bimetat  moVes into its dtted line posi- 
tion.. This and simi!ar friction couples produce 
s true Snapacti0n withoút backlash. On closure 
the static frietion agi.in buitds up potential 
enery in the bimeta] until snap action motion 
 i5 occurs with a diminishing moving friction to op- 
" pose. a possible explosive spark and for a firm 
contacting. 
Fig. 3 show. another way of causing the fric- 
tion pressure to increase as the contacts open. 
50 The L-shaped bimetat element  has wo func- 
tions; the horizontal part opens the contacts  
and | the Yertical part increases the frictional 
pressure between-a friction wire  and a fric- 
tion plate . The wire  is £xed to the bimetal 
 tip |., to-hich is fixed the movin Contact |. 
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The friction plate [7 is an insulator and flxed to 
an arm [ 9 which is flxed to the contact [ §. Again 
this friction couple is unyielding in the direction 
of motion of the moving contact [4 so that no 
motion occurs between the friction couple unless 
the contacts separate. A pressure adjustment for 
the friction couple is ruade with a screw 28 that 
threads through the arm [9 and into contact 
with a bracket 23 of the thermostat assembly. 
By joining the bimetal element supporting 
bracket 22 to the contact bracket 23 with in- 
sulating cernent 24 the thermostat is fixed fo 
only one terminal 25 and the circuit is com- 
plitid to a second terminal 28 by a pigtail 27. 
Another friction couple, Figs. 4« and 4b, 
obtained by the edge-on pressure of a bimetal 
element 38 against an adjustable finger 3, a 
part of a bracket 32. The free end of the bi- 
metal 38 is formed into a shoe 29 which presses 
against insulation enamel 28 on the finger 
This finger 3[ is adjusted to slope outward so 
that the edge-on friction pressure increases as 
the contacts 33 and 34 open. Again there is no 
friction couple motion in the direction of 
motion of the moving contact unless the con- 
tacts separate or close. 
I have discovered that the current capacity 
of my thermostat is increased by thermally and 
electrically insulating the moving contact from 
ifs bimetal. In Figs. 5« and 5b there is shown a 
contact of bimetal assembly which produces an 
extended path through the contact to permit 
contacting-heat to dissipate. A silver strap 
contact 35 is attached fo a bimetalstrip 3G with 
a thermal and electric insulating cernent 37 and 
the contact and bimetal are joined electrically 
with a connector 38 ai the greatest distance 
from the contact point. The connector 38 may 
extend directly fo the contact terminal without 
touching the bimetal. In the crystal oven ap- 
plication shown in Fig. 6, a bimetal strip 39 is 
mounted in a narrow section of square plastic 
tubing 48 with ifs contact 4[ touching an ad- 
instable contact 42 which is connccted fo a 
terminal 43. This bimetal thermostat connects 
at terminal 4 fo a heater coil 45 molded into 
the plastic tubing . A friction spring 4G, pres- 
sure adjusted by a screw 47, makes a friction 
couple with the bimetal tip 48 in the saine man- 
ner as in Fig. 1. Similarly a terminal 49, bi- 
metal strip 58, contacts 5[ and 52, and terminal 
53 form a thermostat fo control another heater 
wire 54 molded into plastic tubing 48. A front 
and back panel, hot shown, make an oven of the 
plastic tubing 48 which holds .an electronic 
crystal 55 with terminals 56 and. 57. In oper- 
ation the bimetal strip 39 controls a booster 
heater and the bimetal strip 58 controls the 
heater M to keep the crystal ata constant tem- 
perature. In Fig. 7 a bimetal strip with upper 
and lower portions 58 and59, and with an ad- 
justable contact 68 and an insulated contact 
is mounted on a terminal post 62. One part of 
the friction couple is a leaf spring 63 attached 
fo the end of the lower portion of the bimetal 
strip 59 with ifs polished surface in contact 
with an enamel tipped end G4 of an adjustable 
friction screw 65, the other part of the friction 
couple. 
The contact screw 68 and the friction screw 
55 are mounted without play in a looped end  
of the upper portion of the bimetal strip 58. 
Any motion between the upper and lower por- 
tions 58 and 59 of the bimetal strip under the 
influence of heat causes, an qual motion be- 

tween the two parts 63 and 64 of the friction 
couple and an equal motion between the two 
parts G8 and [ of the electrical contact. This 
motion in iither direction is a snap action. A 
5 pigtail 7 connects insulated contact [ and a 
terminal 8 to complete the circuit. 
The preferred embodiments of the invention 
have been illustrated and described but changes 
and modifications can be ruade and some fea- 
tures of the invention can be used in different 
combinations without departing from the in- 
vention as defined in the claires. 
I claire as my invention: 
1. A thermostat including contacts, one of 
which is movable with respect to the other, a 
thermal motor connected with the movable con- 
tact, two friction elements, including a first ele- 
ment which is connected with the movable con- 
tact and fixed with respect to the movable con- 
tact in at least the direction of movement of 
said movable contact, and a second element 
which is relatively fixed in the direction of 
movement of the movable contact, a friction 
surface on one of said elements and with which 
the other friction element contacts, said friction 
surface of one element extending ai an acute 
angle to the direction of movement of an ad- 
jacent portion of the other element so as fo 
change the pressure between the surfaces pro- 
gressively as one friction surface moves along 
the other. 
2. A thermostat comprising two bimetal strips 
supported at corresponding ends and disposed so 
as to warp in opposite directions with change in 
temperatm.e, contacts carried by the respective 
strips in position fo more toward and from one 
another as the strips warp, and friction elements 
carried by the strips and resisting movement of 
the strips with change of temperatm'e, each of 
said friction elements being immovable, with re- 
spect fo the strip that carries it, in at least the 
direction of movement of the strip that carries it. 
3. A thermostat comprising a substantially V- 
shaped bimetal thermal motor, a fixed support 
4, for the thermal motor, a contact carried by one 
leg of the V-shaped bimetal, electrical insulation 
between said contact and the bimetal, a contact 
carried by the other leg of the V-shaped bi- 
metal and adjustable toward and from the 
5o sulated contact fo change the temperature ai 
which the contacts corne together and at which 
they separate, a friction element comprising a 
strip attached to one of the legs of the V-shape 
bimetal and extending across and beyond the 
55 other leg of said biletal, and an adjustable screw 
on said other leg in position to slide along the 
friction element as the contacts more toward and 
from one another. 
4. A creep type thermostat, as described in 
60 claire 1, and in which one of the friction elements 
is connccted with the thermal motor and is 
flectable with respect to the other friction ele- 
ment but non-deflectable with respect to the 
thermal motor in the direction in which the 
65 thermal motor moves the friction element. 
5. A creep type thermostat, as described in 
claire 1, and in which the fixed contact is at- 
tached to a switch frame and the movable contact 
is flxed to the thermal motor, the frame being 
70 electrically insulated from the motor and one of 
the friction elements being flxed fo the portion 
of the thermal motor that is connected with the 
movable contact and being resiliently pressed 
against an electrically insulated part of the frame 
75 but non-deflectable with respect to the moving 
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contact in the direction of motion of the moving 
contact. 
6. A thermostat as deseribed in clalm 1, and in 
which the thermal motor comprises a part of 
bimetal strip having a portion which is relatively 5 
fixed and a portion which is movable, one contact 
comprising an element that extends around at 
least a part of both upper and lower surfaces 
of the movable portion of the bimetal strip, a 
layer of electrical and thermal insulating mate- l0 
rial between the bimetal and the contact element 
that extends around the bimetal, the other con- 
tact being lïxed in position to be touched by a 
surface of said contact element on one side of 
the bimetal strip when the bimetal warps in one 1 
direction, and a flexible conductor connected with 
a portion of the contact element on the other 
side of the bimetal for establishing a circuit to a 
terminal of the thermostat. 
7. A thermostat including contacts, one of 
which is movable with respect to the other, a 
thermal motor connected with the movable con- 
tact, two friction elements including a flrst ele- 
ment which is connected with the movable con- 
tact and movable therewith, a second element 
which is connected with the other contact, a fric- 
tion surface on one of said elements and with 
which the other friction element contacts, one of 
the friction elements having a resilient structure 
that holds said friction elements in contact with 

one another, the entire length of said resilient 
structure extending at an acute angle to the di- 
rection of movement of an adjacent portion of 
said other friction element. 
8. A thermostat as described in claim 1 and in 
which the lïrst friction element has a fixed end 
and a movable end, and said first friction element 
is shaped to provide resilience for shifting the 
free end across as well as along the path along 
which the free end of said first element is urged 
bY the thermal motor, and the friction surface is 
on a member opposing movement of the free end 
of said lïrst element and against which said free 
end is held by the resilience of said first ele- 
ment. 
ROBERT VALVEIDE. 
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